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Abstract 
Since the beginning of the 20th century, the disorganized land occupation of Rio de Janeiro with houses being built 
on landplaning high risk areas (known as favelas , or slums, in English) allied to the geological and 
geographical special characteristics of the city, transformed Rio in a very susceptible place to disasters related to 
landslides during heavy rains. With the goal of protecting the people living in those slums, especially the ones living 
in the risky areas, the Civil Defense of Rio de Janeiro has created the Community Protection Program focusing on 
three subjects: (i) Training of Local Agents, (ii) Community Alarm and Alert System, and (iii) Simulation exercises 
at public schools. Local Agents live and work in the community and their training is of a huge importance mainly 
because these residents know about the vulnerabilities and they are great multipliers, advising other people about the 
danger. Currently there are almost 6,000 trained Local Agents acting in the community. The Alert and Alarm 
System for rainfall consists of sending SMS messages (Alert) and activation of sirens (Alarm). The alert is rung 
when the meteorologists identify the possibility of rain and the Local Agents and Community Leaders, registered to 
receive these messages on their cell phones, are ready to support the community. Afterwards, the Alarm (sirens) is 
triggered when the rain gauge indicates that rainfall has reached critical levels, what can provoke accidents - sirens 
were installed in 103 communities, receiving also Simulation Exercises. The Simulation Exercises at public schools 
consists of training for the evacuation of the community in case of heavy rains. The school represents the 
community, while the Civil Defense tents assembled in the courtyard represent the support points, which are safe 
places around the community where residents can take shelter temporarily during an emergency. The students from 
the 5th grade act as monitors, helping the younger students and playing the role of Public Officials and volunteers. 
This whole mise-en-scène has been helping a lot of communities to overcome the challenges raised by the rains in 




* Corresponding author. Tel.: +55 (21) 2258-8475. 
E-mail address: defesacivil@smsdc.rio.rj.gov.br. 
129 Marcio Motta et al. /  Procedia Economics and Finance  18 ( 2014 )  128 – 135 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/or peer-reviewed under responsibility of the Huddersfield Centre for Disaster Resilience, University of 
Huddersfield.  
Keywords: Community resilience; sirens; simulation; slums; emergency.  
1. Introduction 
The City of Rio de Janeiro has 6.429.923 inhabitants (IBGE, 2013) and has problems such as any other big 
metropolis. Besides, the municipality has very peculiar features. It is a city squeezed between the sea and the 
mountains which has suffered a disordered occupation during decades creating a high population density in the hills 
with geological risks. Consequently, the summer torrential rains provoke deep damages not only environmental and 
material, but mainly human damages, among deaths, caused by hillside landslide.  
 
The disaster occurred between 05 and 07 April 2010, in which 67 people died, all residents of deprived communities 
situated in hillsides (UFSC, 2011), represented a milestone in the actions of the Municipal System of Civil Defense. 
Since then, diverse actions were strengthened and many others were initiated with the objective of making the 
communities more resilient, that is, “the ability of a community or society exposed to threats, to absorb, resist and 
recover from the effects of a hazard in a timely and efficient manner, including the preservation and restoration of its 
essential basis structures and functions” (UNISDR, 2007). Additionally, the resilience of a community is determined 
by the degree to which the community has the necessary resources and is capable of organizing itself prior to and 
also during times of need, as we are going to see in this paper, the case of Rio de Janeiro communities. 
 
Considering that people live in these places and therefore are directly reached by the disasters, our main work is 
raising people’s awareness on disaster risk reduction focusing on the residents of the community. Moreover, citizens 
and communities can help themselves by becoming more prepared (USA, 2006). 
 
 According to The United Nations Office for Disaster Risk Reduction (UNISDR), Disaster Risk Reduction (DRR) is 
“the practice of reducing disaster risks through systematic efforts to reduce the causal factors of disasters, reducing, 
consequently, the exposure to hazards, lessening vulnerability of people, wise management of land and environment 
and improving planning and early warning for adverse events” (UNISDR, 2007). Together with this effort, the risk 
monitoring through identification, evaluation and publicizing of the risk to the population, is necessary because of 
the geographical characteristics and the climate situation of the City of Rio de Janeiro.  
 
Among many other important actions, Rio de Janeiro City Hall was a pioneer in the implementation of the Rio 
Operations Center, established by the Municipal Act n. 33.322. Rio Operations Center was created from the need to 
integrate the city’s everyday life management. The Center monitors and puts together all the services administered 
by the City Hall, 24 hours a day, 7 days a week. Rio Operations Center plays a fundamental role in managing crises 
and thanks to the high technology equipment, it is possible, in case of an emergency, to check data, cross maps, and 
in extreme situations, plan evacuation possibilities, calling the responsible teams to solve the problem in the shortest 
amount of time (Centro de Operações Rio, 2010).   
 
Consequently, it is of extreme relevance that we have a high capacity to face the adverse natural events; also, 
according to UNICEF (2011), “Climate change is becoming a potent driver of increased risk in the form of extreme 
weather events and through slower-moving phenomena such as resource degradation and the erosion of territories 
and livelihoods”.   
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Fig. 1: Mudslide at the Community of Turano, 6 April 2010.  
2. Training of Local Agents 
Since May 2010, the Civil Defense has been developing the Residents Capacity Building Project focusing on 
Community Agents, with special attention to the Health Community Agents. Ever since, Community Agents were 
empowered and identified. Thus, the Municipal System of Civil Defense of Rio de Janeiro has the support of these 
important agents; professionals who live and work in the communities, and consequently, know the area and its 
social and environmental vulnerabilities. Nowadays, according to the Civil Defense of Rio de Janeiro Contingency 
Plan, there are more than 5,600 Community Agents, as seen in the table (Subsecretaria de Defesa Civil do Rio de 
Janeiro, 2013): 
     Table 1.: Community Agents 
Professionals Quantity 
Health Community Agents (graduated in 2010) 1,884 
Health Community Agents (graduated in 2011) 1,566 
Health Community Agents (graduated in 2012) 1,371 
Health Community Agents (graduated in 2013) 





















Fig. 2: Local Agents Graduation Ceremony in 2012. 
The Health Community Agents work at the Family Health Program promoting the preventive health, visiting the 
residents in their houses, which means they know very well the vulnerabilities of their community. Besides, they 
meet the people and have credibility with them (Motta et al., 2013). Thereby, they are key actors on the process of 
creating a culture of prevention and on the assistance to answers and to emergencies. The capacity building of the 
Health Community Agents embodies two steps of instruction and the graduation. 
• Instruction: the instruction contemplates Civil Defense Lectures about Perception of Risks and Prevention; 
Lectures about the Alert System and Community Alarm (both taught by Civil Defense employees) and Basic 
First Aid Training (taught by Brazilian Red Cross). 
• Graduation: it is an event organized at the end of the year for all the Community Agents who have accomplished 
the instruction steps. There is the certification, the delivery of vests and equipment (flashlight, whistle and 
raincoat) to the agents and, whenever possible, the Mayor of Rio de Janeiro attends the event. 
3. Community Alarm and Alert System 
The Community Alarm and Alert System is part of the Disaster Risk Reduction Plan of Actions, embodying actions 
from various City Hall departments and secretariats. The Plan of Actions has as a priority project of the Civil 
Defense, namely, the mobilization and preparation of communities by the implementation of Community Nucleus of 
Civil Defense. This work has focused on the Health Community Agents, presidents from residents associations and 
components from other Municipal Community Programs (Environmental Agents and Rivers guardians).  
The Geo-Rio Foundation, Rio de Janeiro Geotechnical Institute specialized in the hillsides issue, elaborated a 
detailed risk mapping of the hillsides and revealed that there are 117 communities with buildings in situation of high 
geological and geotechnical risk (Fundação Geo-Rio, 2010). Based on this information, presidents of residents 
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associations located on these communities, also received orientations from the Civil Defense and cell phones to 
receive messages (SMS) of alert and alarm and, if necessary, to contact the Civil Defense.    
As a way of consolidating the Alert System and Community Alarm, extending to the other residents of the risky 
areas, the Sirens System was implanted at 103 communities. For the process of evacuation to be efficient, the 
residents should be trained on how to proceed when the siren rings. The Civil Defense promotes simulated exercises 
of evacuation aiming to train and adapt the population in a concrete way and close to the reality. All the 
communities with Sirens System installed were contemplated with these trainings (Subsecretaria de Defesa Civil do 
Rio de Janeiro, 2013).  
Fig. 3: Scheme of the actions developed by the Civil Defense of Rio de Janeiro.  
4. Simulated Exercises at Public Schools 
The Civil Defense at Schools Project was created aiming to incorporate concepts of disaster risk reduction to the 
school education and develops, since 2011, activities with students from Municipal Public Schools: the Simulated 
Exercises. 
 
During this activity, students from the 1st to 5th grade participate in similar trainings to the Simulated Exercises of 
Evacuation which are organized in the communities. In 2012, 45 schools participated with around 10.3000 students. 
The subject was separated into four parts, being each one of them taught in a two months period: Civil Defense and 
Prevention of Domestic Accidents; Environmental Education and Natural Disasters; First Aid and Rains and its 
consequences in the City of Rio de Janeiro.  
 
Technicians from the Civil Defense and our partner institution, Brazilian Red Cross, created a specific didactic 
material: Student’s Notebook, Teacher’s Notebook and Consulting Book. During the modules 3 and 4, the Brazilian 
Red Cross and the Civil Defense visit schools to help developing the subject with practical activities.  
 
We understand that the work with young people has the potential to generate positive results, not only in the 
medium and long term, but also in the short term, due to the stimulating discussion of the issues in the family 
environment, aiming to prepare citizens to become more aware in the future. Additionally, disasters negatively 
affect children and their academic, personal and profession future (United Nations, 2013).  
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Fig. 4: Simulated exercise of evacuation supported by the Civil Defense 
 
 
Fig. 5: Organization scheme of the Civil Defense of Rio de Janeiro.   
5. Final Remarks 
It is important to point out that the search for resilience comprises integrated actions of various institutions, in order 
to make the City of Rio de Janeiro increasingly prepared as a whole. Thus, it is necessary to structure some 
important actions of the municipal government, which not only strengthen, but in some cases are most essential for 
the actions performed by the Civil Defense. 
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As mentioned in the introduction, the City Hall of the City of Rio de Janeiro was a forerunner in the creation of a 
modern Operations Center. Another pioneer action was the acquisition of its own meteorological radar (before, the 
information was originated from the Radar of the Aeronautics, located in the municipality of Petrópolis). The new 
radar, together with the pluviometers scattered over the city, enable the Alert Rio System (active 24 hours a day, 7 
days a week, in the Rio Operations Center with a staff of meteorologists) to forecast and monitor the arrival of 
rainstorms in the city, anticipating the mitigation actions due to impacts. 
 
The geological and geotechnical characteristics of the City of Rio de Janeiro, as well as its unsuitable occupation, 
mentioned in the introduction, highlight the importance of being aware of the risks. Consequently, the Geo-Rio 
Foundation helps the Civil Defense in the mapping of areas at risk in the city. According to this study, there are at 
least 18.000 real estates identified in areas of high risk (Fundação Geo-Rio, 2010). 
 
It is also necessary to mention that the projects and actions from the Civil Defense of Rio de Janeiro are in 
conformity with the 5 Priorities for Action defined in the United Nations Hyogo Framework for Action 2005-2015:  
Ensure that disaster risk reduction is a national and local priority with strong institutional basis 
for implementation; Identify, assess and monitor disaster risks and enhance early warning; Use 
knowledge, innovation and education to build a culture of safety and resilience at all levels; 
Reduce the underlying risk factors; Strengthen disaster preparedness for effective response at 
all levels. (ONU, 2007: 6) 
To conclude, the case study presented in this paper was developed according to the National Policy of Protection 
and Civil Defense of Brazil, as established with the creation of the Law 12.608 (Brasil, 2012). The Civil Defense of 
Rio de Janeiro appreciates the exchange of information regarding risk reduction with other cities, countries and 
organizations. This exchange helps us monitoring and evaluating the projects which are being implemented and 
shows us that we are going on the right direction: raising awareness and developing broader coalitions of action, 
including local government and communities.  
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